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(54) REFRIGERANT CHANGE METHOD OF AIR CONDITIONER 

(57)Abstract: 

PURPOSE: To obtain a refrigerant change method which 
allows an air conditioner, which uses a refrigerant of a 
fluorinated hydrocarbon containing chlorine as a working 
fluid, to adapt to a new chlorine-free refrigerant with 
existing equipment used and changes minimized. 
CONSTITUTION: First, refrigerant of HCFC 22 is 
recovered into an outdoor unit. Second, the outdoor unit 
is replaced with a new outdoor unit adaptable to a new 
mixed refrigerant of HFC 32/HFC 125/HFC 134a. Third, 
evacuation is carried out to charge the new refrigerant. 
Fourth, an air conditioner is operated for a specified 
period of time to perform cleaning operation. Fifth, the 
refrigerant and refrigerating machine oil are replaced. 
The fourth and fifth operation are repeated specified 
times. Thus, the working fluid of the air conditioner is 
replaced with the new refrigerant. Therefore, this 
refrigerant change method is economical as saving of 
equipment and a reduction in working period and working 
space can be attained. In addition, the reliability of 

equipment and performance of air-conditioning are improved and the air conditioner can be 
adapted to the new refrigerant. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the refrigerant modification approach of an air conditioner changed into the 
fluorohydrocarbon system refrigerant which does not contain chlorine from the 
fluorohydrocarbon system refrigerant which contains chlorine for the actuation refrigerant of the 
air conditioner equipped with the interior unit and the exterior unit After performing recovery 
operation, with the fluorohydrocarbon system refrigerant built in which contains said chlorine in 
said exterior unit It permutes by the new exterior unit having the new refrigerating machine oil 
which suited the fluorohydrocarbon system refrigerant which does not contain said chlorine in 
said exterior unit. After enclosing with said air conditioner the fluorohydrocarbon system 
refrigerant which carries out vacuum suction of said exterior unit and said interior unit, and does 
not contain said chlorine, The refrigerant modification approach of the air conditioner 
characterized by repeating washing operation on which only predetermined time operates said air 
conditioner and does the exchange activity which replaces the fluorohydrocarbon system 
refrigerant which does not contain said chlorine after that, and said new refrigerating machine oil, 
and which it becomes from operation and said exchange activity of said predetermined time more 
than the count of predetermined. 

[Claim 2] Said count of predetermined is the refrigerant modification approach of the air 
conditioner according to claim 1 characterized by what was defined based on the concentration 
of the fluorohydrocarbon system refrigerant containing said chlorine which remains to said air 
conditioner. 

[Claim 3] The refrigerant which does not contain said chlorine is the refrigerant modification 
approach of the air conditioner according to claim 1 or 2 characterized by consisting of either 
HFC32, HFC125, HFC134a, HFC143a and HFC152a and those combination. 

[Claim 4] For said exterior unit, said new exterior unit is the refrigerant modification approach of 
the air conditioner according to claim 1 characterized by only compressors differing. 
[Claim 5] In the refrigerant modification approach of an air conditioner changed into the 
fluorohydrocarbon system refrigerant refrigerant which does not contain chlorine from the 
fluorohydrocarbon system refrigerant which contains chlorine for the actuation refrigerant of the 
air conditioner equipped with the interior unit and the exterior unit Liquid cooling intermediation 
piping and gas refrigerant piping which connect said exterior unit and said interior unit, At least 
one in the control signal transmission line is diverted as it is. Said exterior unit and said interior 
unit The refrigerant modification approach of the air conditioner which carries out vacuum 
suction after permuting by the new exterior unit and new interior unit corresponding to the 
fluorohydrocarbon system refrigerant which does not contain said chlorine, and is characterized 
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by enclosing the fluorohydrocarbon system refrigerant which does not contain said chlorine. 
[Claim 6] The refrigerant modification approach of the air conditioner according to claim 5 
characterized by to repeat washing operation on which only predetermined time operates said air 
conditioner and does the exchange activity which replaces the fluorohydrocarbon system 
refrigerant which does not contain said chlorine after that, and said new refrigerating machine oil, 
and which it becomes from operation and said exchange activity of said predetermined time more 
than the count of predetermined after enclosing the fluorohydrocarbon system refrigerant 
refrigerant which performs vacuum suction and does not contain chlorine. 
[Claim 7] In the refrigerant modification approach of an air conditioner changed into the 
fluorohydrocarbon system mixing refrigerant which does not contain chlorine from the 
fluorohydrocarbon system refrigerant which contains chlorine for the actuation refrigerant of the 
air conditioner equipped with the interior unit and the exterior unit After performing recovery 
operation, with the fluorohydrocarbon system refrigerant built in which contains said chlorine in 
said exterior unit It permutes by the new exterior unit having the new refrigerating machine oil 
which suited the fluorohydrocarbon system mixing refrigerant which does not contain said 
chlorine in said exterior unit. After enclosing with said air conditioner the washing refrigerant 
which has at least 1 component of the fluorohydrocarbon system mixing refrigerant which carries 
out vacuum suction of said exterior unit and said interior unit, and does not contain said chlorine, 
The refrigerant modification approach of the air conditioner characterized by repeating washing 
operation on which only predetermined time operates said air conditioner and does the exchange 
activity which replaces said washing refrigerant and said new refrigerating machine oil after that, 
and which it becomes from operation and said exchange activity of said predetermined time more 
than the count of predetermined. 

[Claim 8] The refrigerant modification approach of the air conditioner according to claim 5 or 7 
characterized by attaching the transmission signal converter which changes a transmission signal 
format, and transmitting said washing train operation dispatching between the new exterior unit 
permuted by the control signal transmission line which transmits the control signal which 
controls said exterior unit and said interior unit, or a new interior unit. 
[Claim 9] In the refrigerant modification approach of an air conditioner changed into the 
fluorohydrocarbon system refrigerant which does not contain chlorine from the 
fluorohydrocarbon system refrigerant which contains chlorine for the actuation refrigerant of the 
air conditioner equipped with the interior unit and the exterior unit After performing recovery 
operation, with the fluorohydrocarbon system refrigerant built in which contains said chlorine in 
said exterior unit It permutes by the new exterior unit having the new refrigerating machine oil 
which suited the fluorohydrocarbon system refrigerant which does not contain said chlorine in 
said exterior unit. After enclosing with said air conditioner the fluorohydrocarbon system 
refrigerant which carries out vacuum suction of said exterior unit and said interior unit, and does 
not contain said chlorine, Only predetermined time operates said air conditioner and does the 
exchange activity with which the fluorohydrocarbon system refrigerant which does not contain 
said chlorine after that, and said new refrigerating machine oil are replaced. The refrigerant 
modification approach of the air conditioner characterized by installing the display object in 
which it is shown that the refrigerant was changed after repeating washing operation which 
consists of operation and said exchange activity of said predetermined time more than the count 
of predetermined in said air conditioner. 

[Claim 10] The refrigerant which does not contain said chlorine is claim 5 characterized by 
consisting of either HFC32, HFC125, HFC134a, HFC143a and HFC152a and those combination, 
or the refrigerant modification approach of an air conditioner according to claim 7 or 9. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the refrigerant modification approach of a 
suitable air conditioner to start the refrigerant modification approach of the air conditioner which 
uses the fluorohydrocarbon system refrigerant containing chlorine as working fluid, especially 
divert the existing device, and change working fluid into a non-chlorine new refrigerant. 
[0002] 

[Description of the Prior Art] Conventionally, the fluorohydrocarbon system refrigerant 
containing chlorine, such as the so-called CFC and HCFC, has been used abundantly as working 
fluid of a refrigerating cycle for the outstanding thermodynamic property and stability. <> And 
when remove temporarily because of maintenance of a device, or repair the device which 
constitutes the air conditioner which uses such a refrigerant, exchanging them according to 
failure or superannuation or transferring them, the so-called pump-down operation which carries 
out recovery operation of the refrigerant before the decomposition was carried out. The example 
is indicated by JP,62-280548,A. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional technique, it 
was not taken into consideration even about modification of the device by modification of the 
class of refrigerant. That is, the fluorohydrocarbon system matter containing chlorine reaches to 
a stratosphere by the convection current, without decomposing for the stability. And it 
photodissociates by strong ultraviolet rays high up in the sky, and ozone and the chlorine atom 
which reacts are separated. It is becoming clear that the operation by which an ozone layer is 
destroyed arises by this. Therefore, in order to protect the ozone layer which serves to interrupt 
ultraviolet rays harmful to the body high up in the sky, abolition of the fluorohydrocarbon system 
matter containing chlorine is determined. Although the effect to ozone layer depletion is smaller 
than CFCs HCFC22 widely used as a refrigerant of an air conditioner or a refrigerator is also the 
object, and is [ kinds ] the so-called chlorofluorocarbon, to substitute within several years is 
demanded. <> HFC32 and HFC125 of the fluorohydrocarbon which does not contain the chlorine 
which caused ozone layer depletion as a new refrigerant currently examined as an alternative 
candidate of the conventional refrigerant of current and HCFC22 grade, HFC134a, HFC143a, and 
HFC 152a — it is thought that either or two or more mixing refrigerant which mixed some in them 
is promising. 

[0004] by the way, the thing which is already installed and is working even if the product 
corresponding to a new refrigerant will be thrown into a commercial scene from now on in 
addition, although what is manufactured and sold between the present to a change will be 
doubled and the device of a considerable number will work as a conventional machine It is as 
above-mentioned that it is expected conventionally that it becomes difficult by a termination and 
contraction of manufacture to receive a refrigerant and that use becomes difficult by 
strengthening of regulation, and the alternative is needed. Therefore, it is necessary to use the 
existing device effectively and to deal with a new refrigerant by the minimum modification. 
[0005] Then, if the changed part of the device considered to be needed when a refrigerant and 
refrigerating machine oil change is got concretely It pushes and removes. Compressor items, 
such as volume and a compression ratio, the compressor operation frequency control approach 
and the amount of expansion equipment diaphragms, Container volume, such as a bypass flow 
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rate for refrigerating cycle control, a receiver, and an accumulator, There are use of heat 
exchanger capacity, a heat exchanger pass array, the proof-pressure structure of components, 
the amount of compressor oil supply, the amount of accumulator oil returning, a line size, and the 
ingredient corresponding to a new refrigerant / new refrigerating machine oil, use of the drying 
agent which adsorbs moisture at the refrigerating machine oil which is easy to contain moisture, 
etc. 

[0006] By the way, even if the new refrigerant points to the thing of the property conventionally 
near a refrigerant and does not change it about said all changed parts for this reason, it may 
divert most existing most [ parts or ], and may be able to be equivalent to a new refrigerant. In 
said changed part, if the amount of expansion equipment diaphragms, heat exchanger capacity, a 
heat exchanger pass array, the proof-pressure structure of components, a line size, and the 
ingredient corresponding to a new refrigerant / new refrigerating machine oil can be used as it is, 
an interior unit and refrigerant piping at least do not need to change. About this, it is using the 
mixed refrigerant of HFC32/HFC125/HFC134a, for example, and although accompanied by the 
fall of some of engine performance, an interior unit and refrigerant piping have high possibility 
that a refrigerant use device can be used as it is conventionally. And if the remaining changed 
parts belong to an exterior unit and exterior units are exchanged the whole round head, they are 
changeable into the air conditioner corresponding to a new refrigerant about a device. 
[0007] On the other hand, if a refrigerant changes, it will be necessary to also change 
refrigerating machine oil into the thing corresponding to it. However, since compatibility is 
remarkable and an above-mentioned new refrigerant is conventionally [ which makes straight 
mineral oil, alkylbenzene, etc. a subject ] low to refrigerating machine oil, conventional 
refrigerating machine oil cannot be used. Then, the new refrigerating machine oil which secured 
compatibility with a new refrigerant with the ether system or the ester system division-into- 
equal-parts child polarity will be used. 

[0008] By the way, if a refrigerant remains and mixes refrigerating machine oil and conventionally 
conventionally which contains the chlorine-based matter in the refrigerating cycle which applied 
the new refrigerant, it will become the cause of chemical change of a new refrigerant and new 
refrigerating machine oil. For example, the corrosion of the ingredient in a refrigerating cycle by 
genera ting of an acid is raised, and there is a possibility of reducing the dependability of a 
product remarkably. Moreover, it may not restrict that no the ingredients with which affinity with 
refrigerating machine oil is checked a refrigerant and conventionally conventionally which is used 
for the conventional device can use it satisfactory also about a new refrigerant and new 
refrigerating machine oil, but corrosion, damage on the device by swelling, and the fall of seal 
nature may arise. Furthermore, if refrigerating machine oil remains so much conventionally 
without a new refrigerant and compatibility, when the inside of an evaporator is low temperature, 
separation for a wax will arise and it will become the cause of the heat transfer performance 
degradation by the adhesion in tubing, or plugging. That is, there is a possibility that dependability 
and the engine performance may not be securable only by performing exchange of a device and a 
refrigerant. Therefore, in diverting the existing device which used the refrigerant conventionally 
and making a new refrigerant correspond, the approach which considered the above-mentioned 
point is needed. 

[0009] Moreover, as mentioned above, since the conventional refrigerant of HCFC22 grade 
destroys an ozone layer even if there is a difference in extent of effect, it needs to avoid 
emission into atmospheric air as much as possible. <> In order to make a new refrigerant 
correspond, when an exterior unit or an interior unit is further changed into the device 
corresponding to a new refrigerant, there is a possibility that the number of need wiring and 
connection connector configuration of a signal-transmission line for control may be changed. It 
is also considered that the formats of the informational contents or a control signal transmitted 
moreover differ, and there is also a possibility that connection of a device cannot be performed 
in the nonconformance of an exterior unit, an interior unit, and the control signal transmission 
line. 

[0010] The purpose of this invention is to divert the existing device which was using the 
refrigerant conventionally and offer the approach of being the minimum modification and 
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changing a refrigerating cycle into the thing corresponding to a new refrigerant easily and 
economically. 

[001 1] Even if it changes other purposes of this invention so that the existing device which was 
using the refrigerant conventionally may be diverted and it may correspond to a new refrigerant, 
they are to offer the refrigerant modification approach of an air conditioner which secures the 
dependability of a device and does not spoil the engine performance. 

[0012] The purpose of further others of this invention is not to do damage to an environment 
and offer [ do not destroy an ozone layer without emitting a refrigerant into atmospheric air as 
much as possible, but also make recycle possible, ] the economical refrigerant modification 
approach of an air conditioner, without using special equipment. 

[0013] When changing so that the existing device which was using the refrigerant conventionally 
may be diverted and it may correspond to a new refrigerant, even if other purposes of this 
invention have a nonconformance part on control signal transmission between the device 
corresponding to the changed new refrigerant, and the control signal transmission line or the 
interior unit to divert, they are to offer the refrigerant modification approach of an air conditioner 
which enabled it to connect, without changing these devices. 
[0014] 

[Means for Solving the Problem] In the refrigerant modification approach of an air conditioner 
changed into the fluorohydrocarbon system refrigerant which does not contain chlorine from the 
fluorohydrocarbon system refrigerant which contains chlorine for the actuation refrigerant of the 
air conditioner equipped with the interior unit and the exterior unit in order to solve the above- 
mentioned technical problem After performing recovery operation, with the fluorohydrocarbon 
system refrigerant built in which contains said chlorine in said exterior unit It permutes by the 
new exterior unit having the new refrigerating machine oil which suited the fluorohydrocarbon 
system refrigerant which does not contain said chlorine in said exterior unit. After enclosing with 
said air conditioner the fluorohydrocarbon system refrigerant which carries out vacuum suction 
of said exterior unit and said interior unit, and does not contain said chlorine, Said air conditioner 
is operated, and only predetermined time does the exchange activity which replaces the 
fluorohydrocarbon system refrigerant which does not contain said chlorine after that, and said 
new refrigerating machine oil, and it is made to repeat washing operation which it becomes from 
operation and said exchange activity of said predetermined time more than the count of 
predetermined. 

[0015] Moreover, it sets to the refrigerant modification approach of an air conditioner changed 
into the fluorohydrocarbon system refrigerant refrigerant which does not contain chlorine from 
the fluorohydrocarbon system refrigerant which contains chlorine for the actuation refrigerant of 
the air conditioner equipped with the interior unit and the exterior unit. Liquid cooling 
intermediation piping and gas refrigerant piping which connect said exterior unit and said interior 
unit, At least one in the control signal transmission line is diverted as it is, after permuting said 
exterior unit and said interior unit by the new exterior unit and new interior unit corresponding to 
the fluorohydrocarbon system refrigerant which does not contain said chlorine, vacuum suction 
is carried out, and the fluorohydrocarbon system refrigerant which does not contain said chlorine 
is enclosed. 

[0016] Furthermore, it sets to the refrigerant modification approach of an air conditioner 
changed into the fluorohydrocarbon system mixing refrigerant which does not contain chlorine 
from the fluorohydrocarbon system refrigerant which contains chlorine for the actuation 
refrigerant of the air conditioner equipped with the interior unit and the exterior unit. After 
performing recovery operation, with the fluorohydrocarbon system refrigerant built in which 
contains said chlorine in said exterior unit It permutes by the new exterior unit having the new 
refrigerating machine oil which suited the fluorohydrocarbon system mixing refrigerant which 
does not contain said chlorine in said exterior unit. After enclosing with said air conditioner the 
washing refrigerant which has at least 1 component of the fluorohydrocarbon system mixing 
refrigerant which carries out vacuum suction of said exterior unit and said interior unit, and does 
not contain said chlorine, Only predetermined time operates said air conditioner, does the 
exchange activity with which said washing refrigerant and said new refrigerating machine oil are 
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replaced after that, and repeats washing operation which it becomes from operation and said 
exchange activity of said predetermined time more than the count of predetermined. 
[0017] Moreover, it sets to the refrigerant modification approach of an air conditioner changed 
into the fluorohydrocarbon system refrigerant which does not contain chlorine from the 
fluorohydrocarbon system refrigerant which contains chlorine for the actuation refrigerant of the 
air conditioner equipped with the interior unit and the exterior unit After performing recovery 
operation, with the fluorohydrocarbon system refrigerant built in which contains said chlorine in 
said exterior unit It permutes by the new exterior unit having the new refrigerating machine oil 
which suited the fluorohydrocarbon system refrigerant which does not contain said chlorine in 
said exterior unit. After enclosing with said air conditioner the fluorohydrocarbon system 
refrigerant which carries out vacuum suction of said exterior unit and said interior unit, and does 
not contain said chlorine, Only predetermined time operates said air conditioner and does the 
exchange activity with which the fluorohydrocarbon system refrigerant which does not contain 
said chlorine after that, and said new refrigerating machine oil are replaced. After repeating 
washing operation which consists of operation and said exchange activity of said predetermined 
time more than the count of predetermined, the display object in which it is shown that the 
refrigerant was changed is installed in said air conditioner. 
[0018] 

[Function] In changing the refrigerant of an air conditioner into what suits regulation, the 
exchange activity of devices other than an exterior unit becomes unnecessary by diverting an 
exterior unit, refrigerant piping, and the control signal transmission line as it is, and permuting by 
the new exterior unit having the new refrigerating machine oil which is adapted for said new 
refrigerant in an exterior unit with the compressor corresponding to the new refrigerant which 
does not contain chlorine, a control unit, an collimator, a heat exchanger, and refrigerating cycle 
piping. Therefore, reduction of replacement parts cost, reduction of construction cost, and 
compaction of a construction period are achieved. <> Only in the case of the compressor 
corresponding to the new refrigerant with which exchanging enclosed new refrigerating machine 
oil again, low cost-ization is attained more. <> Further, in diverting liquid cooling intermediation 
piping, gas refrigerant piping, or all the control signal all [ either or ] as it is, that what is 
necessary is to permute only an exterior unit and an interior unit, the activity of the 
comparatively easy part of exchange serves as a subject, and the troublesome activity which 
takes about piping and wiring becomes unnecessary. 

[0019] Moreover, the new refrigerant which is incongruent to the thermal property of the new 
refrigerant which does not contain chlorine, or does not contain chlorine, Or the refrigerating 
cycle components of an air conditioner using an incongruent ingredient to the new refrigerating 
machine oil which can be equivalent to the new refrigerant which does not contain chlorine By 
exchanging for the ************** components in which mixture use with the new refrigerant 
and new refrigerating machine oil which suit the thermal property of the new refrigerant which 
does not contain chlorine, and do not contain chlorine is possible, the configuration equipment of 
other most can be diverted as it is, and low cost-ization is attained. <> Refrigerants can be 
collected easily, without using machines, such as a refrigerant recovery system of dedication, 
while not emitting almost all refrigerants into atmospheric air and controlling destruction of an 
ozone layer by performing recovery operation of the fluorohydrocarbon system refrigerant 
containing the chlorine in an exterior unit again. Furthermore, a fixed time amount air conditioner- 
is operated and washing operation which considers changing for the new refrigerating machine oil 
which suits the new refrigerant which does not contain chlorine after that, and a new refrigerant 
as a series of activities is carried out at the time of refrigerant exchange. And since it repeats 
until the concentration of refrigerating machine oil turns into below threshold limit value 
conventionally which suited the fluorohydrocarbon system refrigerant containing the 
fluorohydrocarbon system refrigerant and chlorine containing the chlorine which remains this 
activity of a series of in a refrigerating cycle, refrigerating-machine-oil concentration thins 
[ refrigerating machine oil ] conventionally [ residual ] in return and a refrigerating cycle in a 
compressor conventionally [ remaining ]. Thereby, the amount of residuals of refrigerating 
machine oil turns into a minute amount a refrigerant and conventionally conventionally, 
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conventionally, a refrigerant and conventionally, acid generating by the residual of refrigerating 
machine oil and the deposit for a wax can be prevented, and breakage of the motor burning 
accident in which the ingredient in a device by acid content carries out a corrosion reason, and 
the device by a bearing life fall and the increment in corrosive wear of the sliding section can be 
prevented. Moreover, decline in heat transfer performance degradation, the air-conditioning 
capacity by the increment in tubing internal pressure loss, and effectiveness etc. can be 
prevented by part for the wax which adhered in the evaporator tube wall. 

[0020] Furthermore, in washing operation for changing into the new refrigerant which does not 
contain the chlorine which consists of a two or more-component mixed component, if only the 
refrigerant of one component in the component which constitutes a new refrigerant is used for 
washing operation, compared with the refrigerant of a unit intelligence sentence, the amount of 
the expensive new refrigerant used can be reduced, and it will become cheap. 
[0021] Moreover, if the inverter which changes the conversion connector or transmission signal 
format of a control signal transmission-line connection connector is attached between the 
exterior units or interior units exchanged for the control signal transmission line to divert, the 
connection improper by the connector configuration inequality of the exterior unit corresponding 
to the new refrigerant exchanged for the control signal transmission line to divert or an interior 
unit or a wiring terminal processing activity will become unnecessary. In addition, if an interior 
unit is diverted and only exterior units are exchanged, even if the contents of transmission 
information differ from the format, the transmission information from an exterior unit will be 
conventionally changed into the transmission signal format of a refrigerant use device. On the 
contrary, the transmission information from an interior unit is changed into the transmission 
signal format of the device corresponding to a new refrigerant. When lack is in the contents of 
transmission information, by inserting dummy data suitably, a device halt by the transmission 
error can be prevented and reconstruction of a device and the device corresponding to a new 
refrigerant to exchange becomes unnecessary conventionally to divert. 

[0022] Moreover, if the display object in which it is shown that the refrigerant was changed is 
prepared in an air conditioner after the refrigerant exchange activity to a new refrigerant from a 
refrigerant is completed conventionally Also when a maintenance of a refrigerating cycle is 
needed again after the refrigerant exchange activity to a new refrigerant was completed, since it 
specifies that the display object is already equivalent to the new refrigerant to the air 
conditioner concerned which is conventionally visible to a refrigerant use device, error business 
can be prevented from appearance. And the breakage and degradation of a device by the 
resealing close of a refrigerant can be prevented conventionally. 
[0023] 

[Example] The conventional air conditioner is explained according to introduction, drawing 8 , and 
drawing 9 . <> Drawing 8 is drawing having shown the configuration of the conventional air 
conditioner, and uses HCFC22 for working fluid. And it is an example of the multi-package air 
conditioner for buildings which has two or more interior units to one set of an exterior unit. In 
exterior unit 10q, compressor 1q, outdoor heat exchanger 2q, outdoor blower 3q, Outdoor 
expansion equipment 4q, four-way-valve 5q, accumulator 6q, receiver 7q, gas side inhibition 
valve 1 1 q, liquid side inhibition valve 12q, liquid side check valve 13q, and refrigerant piping that 
connects these, Outdoor control unit 8q which controls compressor 1q, outdoor blower 3q, 
outdoor expansion equipment 4q, etc. is contained by the various information from the pressure 
of a refrigerating cycle and temperature, and the indoor control units 24a, 24b, and 24c, and the 
main parts are held into one case using it. 

[0024] The indoor heat exchangers 21a, 21b, and 21c and the indoor expansion equipments 23a, 
23b, and 23c which were respectively connected with two or more interior units 20a, 20b, and 
20c for refrigerant piping on the other hand, Suction temperature, blowdown temperature, remote 
control switches 25a, 25b, and 25c, Or it has the indoor control units 24a, 24b, and 24c which 
control the indoor blowers 22a, 22b, and 22c and the indoor expansion equipments 23a, 23b, and 
23c by information from outdoor control unit 8q, and holds into the case, respectively. These 
exterior unit 10q and interior units 20a, 20b, and 20c are connected by the gas refrigerant piping 
31 and the liquid cooling intermediation piping 32. Furthermore, the control signal transmission 
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line 33 crosses between outdoor control unit 8q and the indoor control units 24a, 24b, and 24c, 
and it connects. Moreover, drain piping 34 which drains the moisture which dews indoor heat 
exchangers 21a, 21b, and 21c at the time of air conditioning operation is formed in interior units 
20a, 20b, and 20c. In addition, outdoor power-source wiring 35q from a power source and the 
indoor power-source wiring 36a, 36b, and 36c are connected to outdoor control unit 8q and the 
indoor control units 24a, 24b, and 24c, respectively, and power is supplied. 
[0025] Drawing 9 is drawing (a worker is not shown) showing the interior unit **** attachment 
condition of the conventional air conditioner, and shows signs that the interior unit of the head- 
lining embedding cassette type which occupies the mainstream of an interior unit in recent years 
with the advantage which does not take an installation tooth space is attached. The gas 
refrigerant piping 41, the liquid cooling intermediation piping 42, and the control signal 
transmission line 43 which were connected to the interior unit 40 are put in block, and it 
connects with the exterior unit which is covered with a heat insulator in the perimeter, and is in 
the roof. Moreover, each drain piping 44 is connected with drain piping of other interior units, 
turns into piping of one, and is connected to facilities for drainage. These piping wiring is laid 
underground into the underpart of the roof or a wall like drawing 9 . <> At the multi-package air 
conditioner for buildings, in order that such dozens of interior units may be formed in the same 
story from several sets and much they may straddle a story further, it is accompanied by the 
remarkable activity only by construction of these piping. And when installing in a new-building 
housing, construction of these piping can be finished before initiation of an interior finish work, 
there is neither head lining nor a wall surface, and it can install comparatively easily, but in once 
being concealed by head lining and the wall after being installed, since the interior of a room is 
used for the original application, it is hard to do an activity. 

[0026] How to make a refrigerant use air-conditioning machine correspond to a new refrigerant 
is explained using drawing 1 thru/or drawing 4 , and drawing 8 such conventionally that has 
already been installed. <> Drawing 1 is the activity flow Fig. of one example of this invention. 
Drawing 2 is drawing having shown the configuration of one example of this invention, and the 
difference from drawing 8 is to have exchanged exterior unit 10q for the new exterior unit 10 
corresponding to a new refrigerant. Namely, refrigerant piping which connects a compressor 1 , an 
outdoor heat exchanger 2, the outdoor blower 3, outdoor expansion equipment 4, a four way 
valve 5, an accumulator 6, a receiver 7, a dryer 9, the gas side inhibition valve 1 1, the liquid side 
inhibition valve 12, the liquid side check valve 13, and these and the pressure of a refrigerating 
cycle, The outdoor control unit 8 grade which controls a compressor 1 , the outdoor blower 3, 
and outdoor expansion equipment 4 grade by information from temperature or the indoor control 
units 24a, 24b, and 24c is held into one case. And the new refrigerating machine oil 
corresponding to a new refrigerant, for example, polyol-ester system oil, is beforehand enclosed 
with the compressor 1. Drawing 3 is drawing having shown the exterior unit exchange activity 
situation of one example of this invention. Moreover, drawing 4 is drawing showing the count of 
washing of one example of this invention, and the relation of HCFC22 residual concentration. 
[0027] Hereafter, according to the activity flow Fig. of drawing 1 , sequential explanation of the 
work habits is given about one example of this invention constituted in this way. <> Perform first 
(the 1 st step) and refrigerant recovery operation of HCFC22 which is a refrigerant 
conventionally. This is a thing which removes exterior unit 10q the conventional refrigerant in a 
refrigerating cycle, and conventionally without emitting refrigerating machine oil into atmospheric 
air if possible and to perform for accumulating. First, the procedure closes the liquid side 
inhibition valve 12 of exterior unit 10q, makes it the pilot-run mode of air conditioning, and is 
operated for a while. Pilot-run mode is a function with which the conventional air conditioner is 
usually equipped, and is the mode operated continuously irrespective of ON/OFF of an interior 
unit, and laying temperature. If air conditioning operation is performed where liquid side inhibition 
valve 12q is closed, since the liquid cooling intermediation condensed to the outdoor heat 
exchanger cannot flow to an interior unit, refrigerants are gradually collected in exterior unit 10q. 
Operation is continued in the range in which a protective device does not operate, and after 
choosing a good time at one's own discretion and closing gas side inhibition valve 1 1 q, pilot-run 
mode is canceled and it stops. According to this activity, most refrigerants in a refrigerating 
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cycle will be in the condition of having been collected by the exterior unit If exterior unit 10q is 
removed from the gas refrigerant piping 31 and the liquid cooling intermediation piping 32 after 
emitting an interior unit and few refrigerants which remained into piping, the refrigerant emitted 
into atmospheric air is minimized, and refrigerants can be collected, without using a refrigerant 
recovery dedicated device etc. 

[0028] Next, (the 2nd step), exterior units are exchanged. Old exterior unit 10q which removed 
the refrigerant conventionally is exchanged for the new exterior unit 10 corresponding to a new 
refrigerant, for example, a HFC32/HFC125/HFC134a mixing refrigerant, and the gas refrigerant 
piping 31, the liquid cooling intermediation piping 32, and the control signal transmission line 33 
are connected. It is necessary to agree in the new exterior unit 10 in the property of the new 
refrigerating machine oil which suits physical properties, such as the thermodynamics property of 
a new refrigerant, and transport properties, for example, polyol-ester system oil. therefore , it 
pushed and removed and points , such as use of container volume , such as compressor items , 
such as a volume and a compression ratio , the compressor operation frequency control 
approach and the amount control approach of expansion equipment diaphragms , a bypass flow 
rate for refrigerating cycle control , a receiver , and an accumulator , heat exchanger capacity , a 
pass array , the proof pressure structure of components , the amount of compressor oil supply , 
the amount of accumulator oil returning , a line size , and the ingredient corresponding to a new 
refrigerant / new refrigerating machine oil and installation of the dryer which adsorb a moisture 
have change from the old exterior unit . Exchange can be easily carried out by exchanging the 
exterior unit which package-ized the compressor, the heat exchanger, the control device, etc. 
[0029] In the exterior unit shown in drawing 2 currently installed in the roof as an example of 
exchange, a crane is used, and an exterior unit and a new exterior unit are taken out and carried 
in conventionally. Here, removed exterior unit 10q is sent to an appliance maker as it is. Then, an 
appliance maker or a recycle contractor does the ejection activity of a refrigerant, and the 
parts-replacement activity to the components corresponding to a new refrigerant. Thereby, 
saving-resourcesHzing by recycle of a refrigerant and a device and prevention of environmental 
pollution are achieved. In addition, although this example showed the example which can respond 
to new refrigerant use by exchange of only an exterior unit, when an interior unit also needs to 
be exchanged for the device corresponding to a new refrigerant, interior units 20a, 20b, and 20c 
are exchanged for the interior unit corresponding to a new refrigerant at this time. 
[0030] At the following step (the 3rd step), vacuum suction is performed and a new refrigerant is 
enclosed. That is, if the vacuum suction which discharges a refrigerant conventionally which 
remains in the air in interior units 20a, 20b, and 20c, the gas refrigerant piping 31, and the liquid 
cooling intermediation piping 32 and a refrigerating cycle is completed, the gas side inhibition 
valve 1 1 and the liquid side inhibition valve 12 will be opened, and a new refrigerant will be 
enclosed. <> The following step (the 4th step) is washing operation further. This carries out 
predetermined time operation of the air conditioner in the pilot-run mode carried out previously, 
circulates a new refrigerant and new refrigerating machine oil in a refrigerating cycle, returns 
refrigerating machine oil to a compressor conventionally which remains by circulation of a 
refrigerant and refrigerating machine oil in interior units 20a, 20b, and 20c, the gas refrigerant 
piping 31, and the liquid cooling intermediation piping 32, and thins residual concentration. As 
predetermined time which carries out washing operation, refrigerating machine oil makes the 
inside of a refrigerating cycle 2 hours in consideration of extent of which a round is taken in 
general. An air conditioner is stopped after predetermined time progress. <> Replace refrigerating 
machine oil with a refrigerant at the following step (the 5th step). While collecting refrigerants 
from liquid side inhibition valve 12 grade, the refrigerating machine oil which removes a 
compressor 1 from the new exterior unit 10, and is in a compressor 1 is discharged. And intact 
new refrigerating machine oil is enclosed with a compressor 1, and is returned to the new 
exterior unit 10. Furthermore vacuum suction is carried out and a new refrigerant is enclosed. <> 
By repeating the 4th step in front of one more further with this 5th step, refrigerating machine 
oil decreases in number gradually from the amount of initial residuals a refrigerant and 
conventionally conventionally which remains in a refrigerating cycle. This activity is repeated the 
number of predetermined times, and it is made for the residual concentration of refrigerating 
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machine oil to serve as a minute amount a refrigerant and conventionally conventionally to the 
range which can maintain the dependability of a device. 

[0031] Here, the count of predetermined required for recovery of the old refrigerant is explained. 
That the chlorine-based matter which contains a refrigerant conventionally exists in the 
refrigerating cycle which uses a new refrigerant and new refrigerating machine oil becomes the 
cause of carrying out decomposition degradation of the new refrigerant, and generating acid 
content. The permission yield of this acid content determines experimentally or theoretically the 
permissible level of the residual concentration of the chlorine-based matter which contains a 
refrigerant conventionally under this condition from compressor life test etc. as the corrosion of 
the ingredient used for a refrigerating cycle noting that it is extent which is not ** about effect. 
Signs that the amount of residuals of refrigerating machine oil decreases a refrigerant and 
conventionally conventionally which remains in a refrigerating cycle by replacing a refrigerant and 
refrigerating machine oil and on the other hand repeating washing operation are beforehand 
checked in a tentative way with the system. After exchanging a refrigerant and refrigerating 
machine oil and carrying out washing operation, those change is quantitatively grasped by 
sampling a refrigerant and refrigerating machine oil, and a gas chromatograph detecting the 
chlorine-based matter containing HCFC22, or measuring the acid-content content by the 
neutralization value test method. The turnover rate of the refrigerant with which the residual 
concentration of the chlorine-based matter which contains a refrigerant conventionally consists 
of these data below a permissible level, and refrigerating machine oil, and the count of washing 
operation can be decided. 

[0032] The example of the relation of the concentration of the chlorine-based matter containing 
HCFC22 in the turnover rate of a refrigerant and refrigerating machine oil and the refrigerating 
cycle after washing operation is shown in drawing 4 . A permissible level is the maximum 
concentration of the chlorine-based matter which is uninfluential in the fall of the dependability 
of a device, and if exchange of a refrigerant and refrigerating machine oil is carried out 3 times in 
this Fig., it turns out that chlorine-based matter concentration becomes below a permissible 
level. However, in this example, exterior units are exchanged, and since exchange of the 1st 
refrigerant and refrigerating machine oil which enclosed the new refrigerant is included, said 
count of predetermined becomes 2 times. 

[0033] In addition, although it is certain if chlorine-based matter concentration is measured and 
exchange of a refrigerant and refrigerating machine oil is carried out whenever it performs 
washing operation to each case, if it is original, the drag-in of the measurement machine for 
chlorine-based matter density measurement is difficult, and it is most rational to carry out 
washing operation by the turnover rate decided beforehand as mentioned above in the actual 
site which time allowances to bring home and measure a sample do not have, either. 
[0034] By the way, this example aims at finally changing a HFC32/HFC125/HFC134a mixing 
refrigerant into the air conditioner used for working fluid as a new refrigerant. However, in 
washing operation, the chlorine-based matter recovery in a refrigerating cycle is the purpose, 
and since there is no need for air conditioning during this activity, refrigerating capacity is not 
required of the refrigerant used for washing operation. Therefore, washing operation can also be 
carried out using refrigerants other than the refrigerant finally used. If the refrigerant which is 
one component in the component is used independently and washed, when using a mixed 
refrigerant like especially this example, while a cheap refrigerant can wash, since it is the matter 
with which compatibility with an ingredient or refrigerating machine oil is also checked, there is 
also no un-arranging about application. However, in the component in a mixed refrigerant, since 
there is also an object with difficult inflammable high thing and acquisition, this point needs to be 
considered. 

[0035] In this example, it puts in practical use promptly as an alternative refrigerant of CFC12, 
and HFC134a which is excellent in availability or a price side is most suitable. Then, HFC134a is 
enclosed from the time of enclosure of the 3rd refrigerant of a step, washing operation is 
performed, HFC134a is used also for the refrigerant replaced at the 5th step, and washing 
operation is carried out repeatedly. At the time of refrigerant exchange of the last after washing 
operation becomes the count of predetermined, the HFC32/HFC125/HFC134a mixing refrigerant 
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which is the last refrigerant is enclosed. A cheap refrigerant can be used for washing by this, and 
a refrigerant can be changed economically. <> The cheap refrigerating machine oil from which 
the lubrication engine performance and endurance ability were dropped on extent which does not 
make use of a device produce a problem similarly about the refrigerating machine oil used for 
washing operation can also be used. Furthermore, it limits to a washing application, and the 
recovery nature of refrigerating machine oil is improved conventionally from which a fluidity 
adheres in tubing well in hypoviscosity, or additives, such as a chlorine part supplement agent 
and an acid supplement agent, are contained, and the refrigerating machine oil only for washing 
with the function to reduce the count of washing can also be used. <> As mentioned above, if 
the count of washing operation and exchange of a subsequent refrigerant and refrigerating 
machine oil becomes the count of predetermined, the refrigerant modification activity to a new 
refrigerant will be ended, and the usual operation will be performed henceforth. Thus, conversion 
is achieved a refrigerant and conventionally conventionally to the combination from the 
combination of refrigerating machine oil to a new refrigerant and new refrigerating machine oil. 
[0036] Next, the operation procedure is explained about other examples of this invention 
according to the activity flow Fig. of drawing 5 . It is only compressor 1q which is conventionally 
exchanged from a device, and that drawing 5 is different from the above-mentioned example is 
the point of using a refrigerant recovery dedicated device in refrigerant recovery operation of 
the 1 st of a step. About others, it is the same as that of the above-mentioned example. That is, 
when installation of a dryer is unnecessary, or when it uses the new refrigerating machine oil 
which acid content does not generate from the moisture which refrigerating machine oil contains, 
and the compressor displacement control an electronic expansion valve is controlled based on a 
compressor regurgitation gas refrigerant degree of superheat, and according to selection 
operation of an inverter and two or more compressors is based on interior unit blowdown 
temperature, the thermal property of a control unit of a new refrigerant is [ the thing of a 
refrigerant ] the case where it can be used as it is, conventionally in the case of being 
conventionally close to a refrigerant At this example, since the device to exchange is only a 
compressor, the conveyance amount of resources can respond to a new refrigerant by little easy 
activity. <> In addition, in order to make it correspond to the difference in a thermal property, 
control software, such as an electronic expansion valve and a compressor inverter operation 
frequency, may be changed to what was adapted for the new refrigerant, and the outdoor control 
unit 8 may be exchanged. Moreover, as long as residual moisture is a problem, a dryer 
connectable in the middle of refrigerant piping may be attached. All can use what can perform 
exchange and attachment easily lightweight as components. 

[0037] Next, other examples of this invention are shown in drawing 6 . Except having attached 
the control signal inverter 18 between the control signal transmission line 33 and the new 
exterior unit 10, it is the same as the configuration Fig. of the example of drawing 2 . <> Since 
the connector configurations of the connection of the outdoor control unit 8 and the control 
signal transmission line 33 differ or the contents of transmission information and the format 
which the outdoor control unit 8 and the indoor control units 24a, 24b, and 24c transmit and 
receive differ from each other when exchanging exterior units and making a new refrigerant 
correspond like the example of above-mentioned drawing 2 , this example is applied when it 
cannot do, if connection of a device remains as it is. 

[0038] Here, actuation of the control signal inverter 18 is explained. The control signal inverter 
18 has the transmission line of a connector configuration which has the connector configuration 
which can connect the control signal transmission line 33, and can connect with the outdoor 
control unit 8. And it connects with the outdoor control unit 8 between the control signal 
transmission lines 33, and communication of transmission information is enabled. Furthermore, 
the control signal inverter 1 8 changes the transmission information from the outdoor control unit 
8 into the transmission signal format of a refrigerant use device conventionally, it transmits to 
the indoor control units 24a, 24b, and 24c, and it changes the transmission information from the 
indoor control units 24a, 24b, and 24c into the transmission signal format of the device 
corresponding to a new refrigerant conversely, and transmits it to the outdoor control unit 8. 
Under the present circumstances, when lack is in the contents of transmission information, 
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dummy data is inserted suitably and transmission information is transmitted. It can respond to a 
new refrigerant, without carrying out reconstruction of a device and the new exterior unit 10 to 
exchange conventionally which does not produce a transmission error by this and is diverted. 
[0039] Next, the example of further others of this invention is shown in drawing 7 . Drawing 7 is 
drawing showing the example of a display object. <> Divert the existing device which used the 
refrigerant conventionally and stick a display object like drawing 6 on the location attached to an 
eye at the time of service of the air conditioner which changed working fluid into the new 
refrigerant which does not contain chlorine, for example, exterior unit external surface. This 
display object is giving an identifier indication of that the working fluid of this air conditioner is 
changed into the new refrigerant at least and the applied new refrigerant, and new refrigerating 
machine oil. It can prevent changing into the device corresponding to [ there is effectiveness to 
which the cautions in which this display object is already equivalent to the new refrigerant even 
if it is the air conditioner concerned which is conventionally / from appearance / visible to a 
refrigerant use device when maintaining by decomposing a refrigerating cycle again after a while 
after the refrigerant exchange activity to a new refrigerant is completed with this display object 
are urged, and ] a new refrigerant again, or carrying out resealing close [ of the refrigerant ] 
conventionally accidentally. 
[0040] 

[Effect of the Invention] While being able to perform refrigerant modification cheaply since the 
components to replace can be lessened as much as possible in case a refrigerant is changed into 
the new refrigerant which does not contain chlorine from the old refrigerant which contains 
chlorine in an air conditioner according to this invention, only a short-time activity is needed but 
an air conditioner can be economically changed into new refrigerant correspondence. 
[0041] Moreover, since according to this invention it can collect without emitting almost all 
refrigerants into atmospheric air, while being able to control destruction of an ozone layer, the 
refrigerant recovery system of dedication etc. is not necessarily needed, but refrigerants can be 
collected easily. And since a refrigerant with the collected scarcity value can be used for 
recycle, environmental destruction can be avoided as much as possible, and an air conditioner 
can be made to correspond to a new refrigerant economically. 

[0042] Furthermore, according to this invention, while the corrosion of the ingredient in a device 
by acid content can prevent accident, such as dielectric breakdown of a cause, it can prevent 
decline in heat transfer performance degradation, the air-conditioning capacity by the increment 
in tubing internal pressure loss, and effectiveness etc., and the dependability of a device and 
improvement in the engine performance of it are attained. 
[0043] 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the activity flow Fig. of one example of invention. 
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[Drawing 2] It is the configuration Fig. of one example of this invention. 

[Drawing 3] It is the exterior unit exchange activity situation map of one example of this 

invention. 

[Drawing 4] It is drawing showing the count of washing of one example of this invention, and the 
relation of HCFC22 residual concentration. 

[Drawing 5] It is the activity flow Fig. of other examples of this invention. 

[Drawing 6] It is the configuration Fig. of other examples of this invention. 

[Drawing 7] It is drawing showing the example of the display object of the example of further 

others of this invention. 

[Drawing 8] It is the configuration Fig. of the conventional air conditioner. 

[Drawing 9] It is drawing showing the interior unit **** attachment condition of the conventional 
air conditioner. 
[Description of Notations] 

1 1q — 2 A compressor, 2q — 3 An outdoor heat exchanger, 3q — Outdoor blower, 4 4q — 5 
Outdoor expansion equipment, 5q — 6 A four way valve, 6q — Accumulator, 7 7q [ — New 
exterior unit, ] — 8 A receiver, 8q — An outdoor control unit, 9 — A dryer, 10 10q — 1 1 An 
exterior unit, 1 1 q — 12 A gas side inhibition valve, 12q — Liquid side inhibition valve, 13 13q — 
A liquid side check valve, 18 — Control signal inverter, 20a, 20b, 20c — An interior unit, 21a, 
21b, 21c — Indoor heat exchanger, 22a, 22b, 22c — An indoor blower, 23a, 23b, 23c — Indoor 
expansion equipment, 24a, 24b, 24c [ — Gas refrigerant piping, 42 / — Liquid cooling 
intermediation piping, 43 / — The control signal transmission line, 44 / — Drain piping. ] An 
indoor control device, 25a, 25b, 25c — A remote control switch, 40 — An interior unit, 41 
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*»f ?^K««i«««:SE » -t » fJ®ffl©^f -^e^© 

ftl>3iSn*s*«. ^©±v ei*5tl^t»IR©F*3§^*IJISl 

[ooio] *iw8©a«tt. aa6»«*«effluri,>fc 

[0011] *^BJ©ffe©eW«s t>-£ 
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C0012] *^Bj©Mtcffe©aw«, mmzikw.*®. 
[0013] ##pj3©fli!©@W&;t. 

[0014] 

^^tf*ft^-fb7K*^^^ £&3R£^£&i><Jftfb 

^iwia&sg*^ * & \,>mtmt^.m^m^c m& ^tcm 

nemftWit i * u m&m?k^-& &t,>*{bs*Hb 
im%&wk*mi&Mmdmcmx u tern, m&mte. 

i >mtmt^^m <t «rt a#rte«t&?* £ &as*3 a 
«AfN**tTt>. H«faff^Bf^©ateiBuiaA#^f'p* 

©-c&s„ 

[0 0 1 5 ] SrtWRC^Hi***fcSSWIW 

«©?wseEJ8»ffi«:*jt» , c. wria^ftiiifjfa^rtm* 

*$£©#©*!>&< it> loWiHSil^ MIB^ 

WALfcfc©-?**. 
[0016] S6iC, ^«RC*£Wi*«*.fc£*WI 

f m<oi%pm.myf m «c *» t » r . fwaasm t> k *wb»* 

1 JiJ^*W^*«^W&»*9WEaflWlffl«K:»A0fc 



(4) <BH¥7 - 8 3 5 4 5 
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s tti»^uwbk^»«*Wffi^»ro«{c#A i> tc 
f*. f?rSB#P^wWIB^IWn^«lteU •€■©**£ b« 

£*A»**A#Aff*fctTlr». IIEBfjaWKDjWEi 
flraBA**.fSfcfe 6 & SttH^*WJ6B»M5Uai 0 il 

20 [0018] 

KWJEUfcs ffl*«£. ftW3£g£. 8D*SM£* 

jm§£. %}W&j#>\<w&g±, itriasf^«c5ijc£;-r^ff 

^«^©«!3i©A&^*^g£ft3. *©A:fe. 

liT&sa^nSo ♦sfc, sj*"r*©*j»f»at«tt*«A 

[0019] Sfc. tt****«:«r»»f?a«©»»14K^ 
ft t»«f?&«*» <fc C«f^aWW*i ©^SEffiffl^Wfgftit^ 

g££^©£*ifc;s-e#, fia^h^bweittia*. ♦* 

fc. ^f^"4J©S**^t?»b^b*^^©HlJKS 
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&mmm<D-im.&i ! f®mm&.Tte ass-cio sit© 

-f * ^©^St&maiiWgJS^S * S o c ti (c i 

C0020] s <~>fc, 2m^±<Dm^m^^?>m. 

ftff^©«fflS*M6-rCi*5-C^, 20 

[0021] s«i-^$ijai<i^esiiSfttfc 
^f^fe-st^w^rtiii©^^, mmmn&^Mmm^ 

* i> ^©^3 * ^ £ ^B^illff "^7 *-7-;F4 

iM^i. S^L/fcif^^^^*?>i'H*^rt^©3 

* ^ ^JIM*^— IMc cfc Sg^F W, & S l> BIEiSlSSdra 

©{gsm-^? * -v hKsafts*i*. 30 

[0022] Sfc, fie*^j»*>6ff^^©^^fP 

»wfc7 i/fcfg, M^i^tifcc i zfjk-rmfjm* 

-ci>sci*^^ri,^-s©t?K^I*Kr±'^trs. ^ 

[0 02 3] 

nasj^fcot^r^-rs. ♦I3 8«, g£*©^sS«i8S 

©^saiss*^ L//c0-c*> o , iifrnfttc h c f c 2 2 



f$KPP7-8 3 54 5 
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^HKl OqfCB, ffiffitil g, 2 

T**AU-26q, ^?&3§7q, #X«I±# 1 1 
q . »Jffljfc# 1 2 q , * y inWf 13q, fc 

fcj;«, 4a, 24b, 2 4 c*»6 

©^««fgtccfc d , sffim 1 q > ^jh®«3 q sum. 

ft, ^©^SgPo^ — 3©ttffccf{aK<g?3 ft-r i> s„ 
[0 0 24]-*, «I©I«2 0a, 2 0b, 2 0 

a, 21b, 2 i c tmmmmm.2. 3 a, 23 b, 2 
3ci, sauiA^ss, bjcsuiuis. >;*3>^-f» 

?2 5 a , 25b, 25c, * 8 q *> 

6©iW««:«fc»)SrtSMMI2 2a. 2 2b, 22cil 
F»9lg5K$§B2 3a, 23b, 23ci &ft«-r&^I*!*IJ 
WI2 4a, 2 4b, 2 4oi*ffit*s0, *ft^ 

ntt^^jR^snr^-So cn?.i?fi 1 o q i^rt 

12 0 a, 2 0 b, 2 0 c tB, ii7J&ffl&f$s2> 1 fed: 
DWMKBffS 2(Cj:»3«^3n-ri^. 
««Wffll8QiartlWa«ft«2 4a. 2 4b, 24ci 

fcS*lt£2 0a, 20b. 20c JCB, i^PaKB#(C^ 
Wil3^S2 la, 2 1b, 2 1 c (C^-TStK^^SP 

h*u>Eff3 4*sg9:»6tirt^. ^-W 
««g8 q , -m.nw&mm.i 4a, 24b, 2 4 etc 

S3«3 6a, 3 6 b, 3 6 c ijWBBHStiT^T. 

[0 02 5] 09 B, ^©^MPfOm©, SWmS^- 
(fP*RB0m-&-T) ISSX 
- ^ *BX 6 ft t >f JjStc 0 iffi¥Srt 

f4 1, «^B2 i »4 2*5 J;D £ ftli«m-^e^4 3*5— 

fg$n, ^©^H^»rii«'c< sstira±fc*ss^ 

tc«iW§tiS 0 cn6©15«f!2^«B, H9©ftn<A# 
a&£^BMttHc«K:;S;h ♦tf;l/fflv;l/g i M'- ? 
>r- i?^»iWf0^t?B, C©tfc 5 ft^rt^^p— pf (c^c 

/c&, cne.ie^©Jfei/cw-c^ft f 3©^* ; &# i 5. 

Xfat*F"3ttX*eE>H*6«r«:8f StCi«§, A#-?> 

[0026] c©«fc^ft-r~c{cg9®sn-ci>sse*^ 
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H4, *s£utm8%m\<>rmi'?z. ♦bib, 
©— mfow<»rpmya-m-e$>&. H2B, #»9j©— 

-£6. §?&2f7, F5-/t9, #X«Jffi±#l 1, M 
fflfflm&2 4ei> 24b, 2 4 c *»6«oflMR«:J: «5 . E 

Ami. m.^mmm3, mm;mm&4m*mw?zm 
mwmm. 8 — lornm* k. $m s nt <, >-s . -e u 

I3B, :4^©-^W©SJ'HftSa*fBWKR 
iSB^EBKi HC F C 2 2^S?gg©ll8«£^iriSI-e& 

<£>o 

[0 027] «T. Z<D£5tem&hte&mi<D~$m 

wc-x>r. -e©f«*«i*ia i ©f»7 b-hk 

*^-C&-SHCFC2 2©^H|JRaK ; fetf^„ Ctl 
B. J&Slf -f * ^©g^&i&fc <* Cffie*»W«»* > 

^w>tcttao!&:t»T?ffi^« i o q *.s»m-r 
fta&KfT 5&©-e*s. *©**»*. *■**. i«io 

a ©»JPH±# T&SKDWSMK'* - FfCO, 

KjHE*-Ftt. f^©£»WB« 

F, ^SlS{c^*>6-r. SMUL-rJBR-rS^-F-C* 
«fflit# 1 2 q £H Dfc:R»TN<a»»|g*fT 5 

^ 1 0 q 4^^Kffif 3 1 &U^^ffiff3 2 3&>6 
m«HFC3 2/HFC 1 2 5 /HFC 1 3 4 aUS 

1. }r«wwe«3 2. *«Bifli#ea6»3 3*aBe-r*. 
»f^«i o-cb, Mioi^fStt^iimttfo 

^^©^{c^trSittga***. -e©fcs>. fco 



(6) #^¥7 - 8 3 5 4 5 
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at. m&t&gmm. ^^mt w&vmmim. mmm 

aii«w**6tm©fleffl . !R«-r s f s + ©»« 
«s©j^*iHSW»*>6saeo"ct>s. SWA. ass* 

[0029] saw**©— w<t or. s±«:aa!«snr 

io (,>S02fc^U^?MKK:*Ji>-c % i'U-y^m^xU 
bfcSiWtl 0 qB, -e©3E*«»y-*«:3**. 

«^«©^©^rff^«ffiffl tcMjEf § z>m*m U 

^(C« % C©<i:#(C^rt«2 0 a, 2 0 b, 2 0 c €rff 

[0 03 0] :X<DXfvy «3©Xf^) -Ctt, X 

a, 20b, 20ci *f^^MB«3 1 £ffitt*RS*3 
2 ^©^Mfci^Mtt-f i'Jl'rtJCglSTSfie*^* 

30 $#€>^>©-c, ?w«&fcw«tt©ra*«c«fc9Srt«2o 

a, 2 0b, 2 0ci^^S«lBe3 li«Mffif3 

2 4J(c«so-r^ss£*^a^ ; &ffi*^(i:Mb, »a 

ffljjffl [h# 1 2 6 S i i *> 5C , ffi*^ 1 ^«T^ 

40 ia-rs 0 ^ Lr5fc®m<D%TftrM®fti*EEMm 1 ksai> 

r, «^M1 1 0 KR-S-. S6)«cJ^9l***H.l/-c. 

mmmj^ v & * ic«ii> l. r i> < . c ©i^n^BifSiEis^ 
« Dig or. «e*^l«*ict!>'ee*^M^tt©^@rgft 
«W8©ii«tt*IIJ*^*&«BlB*-t?«Ji4!Q:*<l:5 

[0 03 1 ] CC-C, IBJ*«©ia4JlfHII«:!i»ttBf5eil 
50 ^KoC^TittHj-rSo «r»SSEfcJ:C«lr?&a«tt*«Wr 
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ttHttW«:«5e , rs. f&«*j«tOT&8f«Kft*An 

g-r *«£3fe?&a4j «fc c^e3fc»w«j*o3«B«©«ii> l r 

«tt*tt*WDv HCFC2 2^tfill®S^ 

zmft-gmmzmfeTzct-c, **i6©swb*5e»to 

*«*©JS««ISa*. «F«U^OT£tt 

[0032] £zF&mum<Dmtmm£, ffifrm 

$m<D#imy--{ i?Jl>ft<DH C F C 2 2 Sr^tfttBRS^B 
©i*£©IW#©fll&> 14K^t„ Sp^u^A-B, tSS 

mx&mmmaaam u^owstf £ a s c £ a* 

W£©-C\ |WEBf3eia«tt2|g<t«:*. 
[0 03 3 ] &*J, **!Ec6fil^©^-^(C*fL-r. gfc 

}v*n%m k> mfe? & mmm^ t> & t,**w©wt? 

B. ±iB© <fc 5 ^^m^ict^MWcCW^^MM 

[0034] iCST. JjsHJSM-CB^WKif^i 
L-THF C 3 2/H F C 1 2 5/HFC1 34aig^ 

zmmMWfl m w-c s> o , c ©re** «c «£awi?n©s& 

H«S^©J:5{cS^SS%ffll>SJS^B. *©J&554>© 
^•c^-c * 3 £ £ <b cc, <vf*sf-t>?&8K«te £ © Jiitrtt 

&©■?> A*# ! EJtt& ! BJfc*£©'^ C©j£^©BE£fc&*e& 
[0035] *SUtW-CB, C F C 1 2©ft##fg££ L 



(7) W7-83545 
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x^%m<mmitL, A^fftsi-can^HFci 

3 4 a*ssfejiLrt^ G -ec-c. SB 3 ©*?•?:/©?$ 
i©i}A©^6H F C 1 3 4 a £«At/t:8fe$£5ME* 
tft\ f 5 ©X f 7't AtiS^. S« H F C 1 3 

HFC32/HFC 125/HFC134 aS^M* 

io tSfe8*^«cjp,»ste»^fcWU-i:*>, pi«K:«s©tt 

£ufc. 35«ac»aw«jai*ffit»sci«>"r?*s. S6«c 

f •see*?ifa«tt©iiiJRtt ; £^± 'o?t 9 . ta^^fflssa 
^KMjs^©Wfa£^«u-c, i»»ia»**6"r« 

«±©j: $ (c b^shs* ct ere ©ft©^^ £ ^wmm 

JSfE**»7U ««ttjl*©»IR£tT9. C©J:9K: 
20 LTfi£*^«£S6*^i««tt©«^-t** 3 e>»f^£»f^ 

[0 03 6] >XiC. #»?|©te©SI»WC-TH>T> *© 

^3MR*h 5 ©fta^oHatcfifr H5*s 
^©**s^£tasiuf t=«s©B, m%m%sftt>#M? 
zt>(D&mm i a /cwf * »k sfc* i ©^-^ f ^© 

*©flfccco«,»t:i*«ra©SSjli«iB«t?**. *"<**> 
ff^amtt^ffifflb, F9-fir©B»*CFSttJ»^. * 

t »r » map s ^ - * ^«$ffiBM8©ii4i3M£K 

£\ ff^^©Hf)tt^^^Ki5U»i&-CtiI®^g i b 

mmxu. imt *> wtm^Emmtci-f &©-? , a»s 

W4©3S<^c^]££i±&fcaMc, S^-P55^^>)E^ftS-Y 
>/-s-^a45S?g^©»((fflIV 7 h %ffiftiMlcmi&l>tc 

[ 0 0 3 7 ] ^K. *^BJ©ffe©*^J ; £H 6 iCTTC-r. 
«WWt#SaftK« 1 8 *m'&m^&MM3 3 £ir^-M 

1 o<Dmicwomtczty.mz. H2©sofcw©«» 

«^0£IHD-CS)S o ♦*H*fe^iJB > «fj»©H2©3lJS 

ic v wifflomw 8 £ 3 3 ©jg^gp© 3 

50 *JNfc0WB:ofc9. ^-$II«SS8 £^rt$«P^ 
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g24a, 2 4 b, 2 4 c im&m? ZBMmiOPi® 

[0038] c e-c\ mmm^mmmw; 1 8 ©twi^ia 
ej-rso we-^fe^si 8«. §utsi«#e3ii«3 3 

ft. mmffimzm&-*jmic?2>„ s^tc. fflwmnm& 
«gis«. ^w»^®8^6©e^w^*fie*^ 10 

I24a, 2 4b. 2 4cimimL, jMK^rtftlJiP^g 
2 4a. 2 4b. 2 4cfrh0fcmmZffitisMttmm, 

[0039] ;wc, *^ihj©2 mmommwzmi tc 20 

(co < mm. m^tmnm^-m^me © <t 5 

ss 0 s . c ©gi^w . 4>& < <t % c ©^mira« 

©«)^l** 3 if^(c^M§ft-ct,^c:i. *j<=fct«ffl 
Lfc»rfc», ff^*^tt©«M*^0Tl^„ C©« 
^Wt J; D . frft^©^3£&fP** 5 3$7 VtciS. b « 

^iifntre*o-"t&. c©^w-r-cfcif^(c*j- 

WALT L- £ 5 C £ *ffi±X?%&„ 
[0 04 0] 

[^©swti] *#6Hj(cj:n«. *zMfflmm<<ctei<>xi& 

[0 04 1 ] Sfc. *^KJ;ft«. «<t A, £©*£$!£ 
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^«4 1 KScmu^i : >-e»C?-c&'S©-c. #v">Jt©»* 

[0042] S *^HJ{cJ;fttf . m#K<££|$gg 
^^©JSA^MH©^^*^©*^*! 5 ^^^ ^ i 
^fC. fi*Sttf&©ffiT. WF*3ffi»©i««I«Cj;S^PI«6^ 

*sJ:e>W©ffiT^^I55±-e^. ^g©«ffitt*sJ:t>*tt 

^©fti^nJtBi&S,, 
[0 04 3] 

[Hffi©f»#&taw] 

[0 1] %BJ©— ^»J©f / «^ci--St > *>«>. 
[0 2] &§m<D— H«W©^«^0-C*-5„ 
[0 3] *#6BJ©-JlftM©^^m^«ia0rS) 

[04] *#6ig©-^J6WI©^?tli!» iHCFC22« 

s?igs©M^ ; fe^-r0-c* So 
[0 5 ] *^Bj©fa©^j!fe{?j©fP*^ o-@-e$>^. 

[06] if.mm<Dm<ommm<om,mm^mx&^ a 

[0 7] *BW03 6KftO*««©^tl©W ; &^1' 

0-e*s o 

[0 8] u*<Dg.m.m%}V&<Dm^ffii&m-ci)b2>. 
[09] ^*©^tswm©^fti»s;U^m^£*Tr 

[^©SftBJ] 

1. lq-ffiSim 2. 2q-®1«SSS. 3. 3q 

-mwmmm, 4. 4q-^n^5i^s. 5. sq-ra 

6, 6 q-T+^Al"-*. 7. 7q-». 
8. 8 q -^f$IJia)«g, 9-F9-f-t\ 

lOq-Mi- 11. llQ-WffJPllK, 
12. 1 2 q -*Mffljk*P, 13. 1 3 q 
•>?JVl>7, 18-ftWft^^g. 2 0 a. 2 0 
b. 2 0c-ffil> 2 1a. 2 1b. 2 1 c-m^m 
$mm. 2 2 a. 2 2 b. 2 2 c -^rtjlJH^. 2 3 
a. 2 3 b. 2 3 c-m.fHBm.mm. 2 4 a. 2 4b. 
2 4c-frta«tl, 25a. 25b. 2 5c- V t 
3>X-^9\ 4 0-S«> 4 l-^x^^Bee. 4 

2 - {KftftHstf. 4 3 -fflfflmn&sm. 4 4 - F U> 
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